A new family, Anastrophyllaceae, is segregated from Lophoziaceae, two new genera, Neoorthocaulis and Oleolophozia are described and the following new combinations are made: Neoorthocaulis attenuatus, N. binsteadii, N. floerkei, N. hyperboreus, Barbilophozia subgen. Sudeticae, Barbilophozia sudetica and Oleolophozia perssonii.
Introduction
The Lophoziaceae has previously been either recognized as a separate family (e.g. Grolle & Long 2000) or placed in the synonymy of Jungermanniaceae (e.g. Damsholt 2002 ). Recent molecular work (De Roo et al. 2007) has shown that the two are not particularly closely related and that Lophoziaceae should be retained as a separate family. However, molecular data (Schill et al. 2004 ) also show that the family Scapaniaceae is nested within Lophoziaceae, a pattern confirmed by, inter alia, Yatsentyuk et al. (2004) , Davis (2004) and De Roo et al. (2007) . Those studies also exclude two elements frequently included in Lophoziaceae in the pastthe family Jamesoniellaceae and the genus Leiocolea (Müller 1913: 711) Buch (1933: 288) . However, some recent studies (De Roo et al. 2007 and unpublished results by R. De Roo, L. Söderström & T. Hedderson) have shown that even after removing those elements, the 'Lophoziaceae clade' still includes many other taxa, e.g. Cephaloziellaceae, and that the generic position of many taxa remains to be re-evaluated. More detailed morphological and molecular studies are needed to provide further insight in the taxonomy of the complex. However, some well supported relationships have emerged that warrant nomenclatural changes that are made here.
Results and Discussion
Within the Lophoziaceae/Scapaniaceae/Cephaloziellaceae clade there is one strongly supported lineage (De Roo et al. 2007 ) that we consider should be recognized at family level. This clade includes most of the species of Anastrophyllum (Spruce 1876: 235) Stephani (1893: 139) and Barbilophozia Loeske (1907: 37) s. lat. together with various other elements. It is therefore described below as the new family Anastrophyllaceae.
Although this new family is strongly supported, the relationships within the clade remain largely unresolved. In particular the type genus Anastrophyllum may prove to be polyphyletic. However, it is clear that the genus Sphenolobus (Lindberg 1874 : 369) Berggren (1898 , in the past synonymized under Anastrophyllum, should be reinstated as a well-supported genus.
Barbilophozia, another genus of Anastrophyllaceae to which many species have been ascribed (e.g. Grolle & Long 2000) , is shown to be polyphyletic (Yatsentyuk et al. 2004 , De Roo et al. 2007 ) and should be separated into at least five genera, Barbilophozia s. str., Orthocaulis Buch (1933: 293) , Schljakovia Konstantinova & Vilnet (2009: 66) , Schljakovianthus Konstantinova & Vilnet (2009: 66) Loeske (1907: 37) and B. rubescens (Schuster & Damsholt 1987: 325) Kartt. & L.Söderstr. in Söderström et al. (1992: 120) . Two recently described genera of Anastrophyllaceae include one species each, Schljakovia with S. kunzeana (Hübener 1834: 115) Konstantinova & Vilnet (2009: 66) and Schljakovianthus with S. quadrilobus (Lindb. in Lindberg & Arnell 1889: 55) Konstantinova & Vilnet (2009: 66) . In addition, another species formerly placed in Lophozia s. lat. must be transferred to Barbilophozia, B. sudetica (Nees ex Hübener 1834: 142) comb. nov. in the new subgenus Barbilophozia subg. Sudeticae (Schljakov 1980 : 113) comb. et stat. nov. Konstantinova & Vilnet (2009 treat this as a separate genus, Pseudolophozia Konstantinova & Vilnet (2009:65) , however, in our opinion the genetic distance is insufficient to warrant generic recognition. The genus Orthocaulis includes O. atlanticus (Kaalaas 1898 : 11) Buch (1933 , O. cavifolius H. Buch & S.W.Arnell in Buch (1951) and O. longiflorus Herzog (1954: 32) .
Within the remaining Scapaniaceae/Lophoziaceae/Cephaloziellaceae clade, the genus Lophozia (Dumortier 1831: 53) Dumortier (1835: 17) sensu Schuster (1969) is still heterogeneous as has recently been pointed out (e.g. Konstantinova et al. 1992 ). One segregate genus, Leiocolea, is shown to belong to a completely different order, Jungermanniales (Yatsentyuk et al. 2004 , De Roo et al. 2007 , and some other segregate genera belong to Anastrophyllaceae. Of the remaining elements placed in Lophozia by e.g. Schuster (1969) , we agree with the genera Hypolophozia (Schuster 1966: 276) Bakalin (2005: 38) , Obtusifolium Arnell (1956: 133) and Schistochilopsis Konstant. in Konstantinova & Vasiljev (1994: 125) . We retain them in the paraphyletic family Scapaniaceae (incl. Lophoziaceae) for the time being. One other species, Lophozia perssonii H. Buch & S.W.Arnell in Buch (1944: 382) , is shown to be very different from the rest and is therefore transferred below to a new genus, Oleolophozia. Finally, several species previously placed in Lophozia subgen. Protolophozia Schuster (1968: 474) Type:-Anastrophyllum donnianum (Hooker 1813: tab. 39 ) Stephani (1893: 140) Shoots prostrate to ascending to erect, simple or with lateral or terminal branches. Stems in cross section with small thick-walled cortical cells and large, thin-walled medullary cells (not in Sphenolobopsis). Leaves alternate, 2-4-lobed, succubous to transverse. Underleaves lacking, simple or large and bilobed. Cells small to medium sized with indistinct to bulging trigones, sometimes thick-walled. Oil bodies variable. Gemmae lacking, or ovoid to polygonal, 1-2-celled, yellow-green to orange brown to vinaceous red. Dioicious, rarely paroicious. Androecia at apex or intercalary, composed of several pairs of bracts. Gynoecia at apex of main shoot with single subgynoecial innovation. Perianths large, inflated, long exserted, ovoid-cylindrical (ellipsoidal to subclavate in Gymnocolea, obovoid-clavate in Sphenolobopsis), deeply multi-plicate to plicate only at distal part (smooth in Gymnocolea); mouth slightly contracted, entire or with teeth 3-6 cells long or weakly dentate.
Notes:-The family, as here defined, includes the following genera: Anastrepta (Lindb. Etymology:-This genus consists of most species that Buch (1933) included in his genus Orthocaulis except the species lectotypifying that genus.
Note:-Lophozia sect. Attenuatae R.M.Schust. is described as belonging to subgenus Orthocaulis. The genus/subgenus Orthocaulis is typified by Kitagawa (1963) Schuster & Damsholt (1987: 326) . Holotype: GREENLAND, Christian IV's Ø, Tasiussaq, R. Schuster & K. Damsholt RMS & KD 82-1645 (herb. Schuster) , syn. nov.
Note:-Barbilophozia sudetica is a very variable species. Lophozia debiliformis is an expression with unusually large underleaves, and due to this it has sometimes been placed in Protolophozia (Schuster 1968: 474) Schljakov (1979: 204) . Lophozia debiliformis seems to be a common expression of the species both in the Alps and in Scandinavia, probably also elsewhere. Small, up to 5 mm long. Stem dorsiventrally differentiated into a ventral brownish and mycorrhizal, and a dorsal, hyaline region. Leaves bifid for 1/4-1/3. Lobes sharply pointed. Cells thin-walled with distinct trigones and 3-8(10) oil bodies per cell. Gemmae in reddish to orange masses, 2-celled with 1-2 large, yellowish, persistent oil-bodies. Dioicious.
Etymology:-The name refers to a Lophozia with the characteristic, persistent oil-bodies in the gemmae.
Note:-The genus is monotypic and the description of Lophozia perssonii in e.g. Damsholt (2002) can serve as a full description of the genus. The family placement is somewhat unclear but we retain it in Lophoziaceae for now. 
